Hepatic gene expression changes in hypothyroid juvenile mice: characterization of a novel negative thyroid-responsive element.
The molecular mechanisms involved in the response of developing mice to disruptions in maternal thyroid hormone (TH) homeostasis are poorly characterized. We used DNA microarrays to examine a broad spectrum of genes from the livers of mice rendered hypothyroid by treating pregnant mice from gestational d 13 to postnatal d 15 with 6-propyl-2-thiouracil in drinking water. Twenty-four individuals (one male and one female pup from six litters of control or 6-propyl-2-thiouracil treatment groups, respectively) were profiled using Agilent oligonucleotide microarrays. MAANOVA identified 96 differentially expressed genes (false discovery rate adjusted P < 0.1 and fold change > 2 in at least one gender). Of these, 72 genes encode proteins of known function, 15 of which had previously been identified as regulated by TH. Pathway analysis revealed these genes are involved in metabolism, development, cell proliferation, apoptosis, and signal transduction. An immediate-early response gene, Nr4a1 (nuclear receptor subfamily 4, group A, member 1), was up-regulated by 3-fold in hypothyroid juvenile mouse liver; treatment of HepG2 cells with T(3) resulted in down-regulation of Nr4a1. A potential thyroid response element -1218 to -1188 bp upstream of the promoter region of Nr4a1 was identified and demonstrated to bind TH receptor (TR)-alpha and TRbeta. Point mutation or deletion of the sequence containing the potential Nr4a1-thyroid response element in transient gene expression studies resulted in both higher basal expression and loss of T(3) regulatory capacity, suggesting that this site is responsible for the negative regulation of gene expression by TR and TH.